Noradrenaline modulates transmission at a central synapse by a presynaptic mechanism.
The lateral division of the central amygdala (CeAL) is the target of ascending fibers from the pain-responsive and stress-responsive nuclei in the brainstem. We show that single fiber inputs from the nociceptive pontine parabrachial nucleus onto CeAL neurons form suprathreshold glutamatergic synapses with multiple release sites. Noradrenaline, acting at presynaptic alpha2 receptors, potently inhibits this synapse. This inhibition results from a decrease in the number of active release sites with no change in release probability. Introduction of a presynaptic scavenger of Gbetagamma subunits blocked the effects of noradrenaline, and botulinum toxin A reduced its effects, showing a direct action of betagamma subunits on the release machinery. These data illustrate a mechanism of presynaptic modulation where the output of a large multiple-release-site synapse is potently regulated by endogenously released noradrenaline and suggests that the CeA may be a target for the central nociceptive actions of noradrenaline.